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(57) A nneans of effectively applying an organic EL 
material application liquid with good application liquid 
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Description 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 



[0001] The present invention relates to a selMight-emitting device in which an EL element structured by a light emitting 
organic material, in which EL (electroluminescence) is obtained, is sandwiched between an anode and a cathode, and 
to a method of manufacturing electronic equipment having the self-tight-emitting device as a display portion (display 
or display monitor). Note that the above stated self-light-emltting device is also referred to as an OLED (organic light 
emitting diode). 



2. Description of the Related Art 

[0002] The development of display devices (also referred to as a self-light-emitting device and an EL display device) 
using an EL element as a self-light-emitting element which utilizes the EL phenomenon of light emitting organic material 
has been advancing in recent years. The self-ltght-emitting device emits light by itself, and is looked upon as promising 
as a display portion of electronic equipment because a back light, such as that of a liquid crystal display device, is 
unnecessary, and in addition, it has a wide angle of view. 

[0003] Two types of self-light-emttting devices exist, a passive type (a simple matrix type) and an active type (an 
active matrix type), and development of both types is brisk. In particular, active matrix type self- light- emitting devices 
are currently in the spotlight. Further, low molecular weight organic EL materials and high molecular weight (polymer) 
organic EL materials are being researched as organic EL materials which become an EL layer, which can be said of 
as the heart of an EL element, but the polymer organic EL materials are being focused upon, more than the low 
molecular weight EL materials, due to their ease of handling and thermal resistance, 

[G004] However, when applying a solution in which a polymer organic EL material is dissolved in a solvent, problems 
such as: liquid cut-off of a discharge portion due to the viscosity of the solution or to surface tension in the discharge 
portion; and liquid clogging in the discharge portion can develop. Note that, throughout this specification, an EL layer 
application liquid in which an organic EL material is dissolved in a solvent is referred to as an application liquid. Further, 
the application liquid include not only applying a solution in which a polymer organic EL material is dissolved in a solvent 
but also applying a solution in which a polymer organic EL material and monomer organic EL material dissolved together 
in a solvent. 

[0005] in addition, there are organic EL materials which emit phosphorescence or fluorescence, where phosphores- 
cence is triplet-based light emission and fluorescence is singlet-based light emission. For the self-Hght-emitting device 
of the present invention, it is possible to use either organic EL materials which emits phosphorescence or fluorescence. 
[0006] Further it is possible to control the film thickness of the application liquid by applying it with an application 
method which uses a spinner. However, if a spin application method is used, it becomes sandwiched with processes 
of wet etching, which is not preferable with respect to an organic EL material. 

SUMMARY OFTHE INVENTION 

[0007J The present invention is made in view of the above problems, and an object of the present invention is to 
provide a means of fomning a film efficiently in which a problem of etching after film formation by application in a linear 
shape of an organic EL material made from a polymer is resolved, and a problem of liquid cut-off and liquid clogging 
in a discharge portion during discharge is resolved. In addition, an object of the present invention is to provide a self- 
light-emitting device, and a method of manufacturing the self-light-emitting device, using the means of forming a film. 
Another object of the present invention is to provide electronic equipment having the self-light-emitting device as a 
display portion. 

[0008] In order to achieve the above objects, the viscosity of an application liquid used for application in a linear 
shape is controlled in accordance with regulation of the dilution of an organic EL material during manufacture, and the 
film thickness during application is controlled so as to be uniform. In addition, with the present invention, the application 
of an application liquid for forming an EL layer solves the problems of liquid cut-off defects and liquid clogging when 
applying the application liquid using a thin film fomiation apparatus having a head portion and a nozzle. 
[0009] Note that the head portion has an ultrasonic oscillator in the present invention, and ultrasonic oscillations are 
imparted to the head portion by the ultrasonic oscillator Further, the ultrasonic oscillations imparted to the head portion 
having the nozzle are also imparted to the nozzle. 

[0010] An application liquid for forming an EL layer fills the nozzle, and the ultrasonic oscillations imparted to the 
nozzle by the ultrasonic oscillator are also Imparted to the application liquid. Note that, a pressure is applied to the 
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liquid » ascl,arssd ',Z a.XT^^cllZT , r" """"" """" W»=="°" 

solvent (hereafter referrpri to J \J , a mixture of an organic EL matenal which emits blue color light and a 

121 may also be formpri on th^ case ouormmg the bank 121 on the source wirings is explained here, the bank 

is refTrrL to as a p"^^^^^^^^^ '''' '''' ^ P'"-'"^ of pixels line, up in series along the gate wiring . 

ih°apes by ttaSrld InTh ''T'T '^^"^^'^ °' ' ^'"^^"^ °' P'^' "^-^^d into stripe 

light are ^0^6. o roiumn ''^ °^ P"^' '^^'""'"^ '"^"'^ ^^"P^ ^'^^P^ layers which emit red color 

10022) A 0. ,h, hoad po«»n (=„o ™„„« ,o a, a di„„„j. ponlon) of if., thin film fo„,a,ion .p„„a,„s I, 
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shown in Fig. 1B when performing the application process shown in Fig. 1A. 

[0023] Reference numeral 115 denotes a head portion of a thin film formation apparatus, and a red coror nozzle 
1 1 6a, a green color nozzle 11 6b, and a blue color nozzle 1 1 6c are attached. Further, the red color EL layer application 
liquid 114a, green color EL layer application liquid 11 4b, and green color EL layer application liquid 114b and blue color 
EL layer application liquid 114c are stored in the inside of the respective nozzles. 

[0024] The application liquids are discharged onto the pixel portion 111 by pressurization. Note that the application 
liquids are discharged to a plate (not shown in the figures) which partitions the nozzles 116a, 116b. and 116c and a 
piping 1 1 7 by an inert gas stored in the piping 1 1 7. An application process such as that shown in Fig. 1 A is performed 
by scanning the head portion 115 along vertical directions of a page. 

[0025] Note that the red color EL layer application liquid 114a, the green color EL layer application liquid 114b and 
the blue color EL layer application liquid 1 1 4c are prepared in the red color nozzle 1 1 6a, the green color nozzle 1 1 6b 
and the blue color nozzle 1 1 6c, respectively, and that the application liquid is not limited to these colors. Further, one 
nozzle prepared with the application liquid, or a plurality of such nozzles, may be used. 

[0026] In addition, an ultrasonic oscillator 122 is attached to the head portion 115 in order to impart oscillations by 
ultrasonic waves in order to make the application liquid easier to discharge. This is connected to an external ultrasonic 
electronic power supply. 

[0027] Note that the position at which the ultrasonic oscillator is attached is not limited to (he position shown in Fig 
1 B, and that another position may also be used, and that an ultrasonic oscillator may also be attached to each nozzle 
[0028] in addition, heaters 123a. 123b, and 123c are fonned in the nozzles 114a. 114b. and 114c respectively The 
heaters are formed for regulating the temperature of the application liquids in order to discharge the application liquids 
well, and if a resistive material is placed in portions which become the heaters, the voltage applied to the heaters can 
be controlled by the resistive material. The temperature of the heater portion can be regulated by controlling the voltage 
and therefore a material which imparts a resistance so as to achieve a suitable temperature in each of the application 
liquids may be selected for the resistive materials used here. Note that the resistive materials may exist so as to contact 
the nozzle, and when the nozzle is formed by a semiconductor material, a resistive material may be doped into the 
nozzle Itself, Further, a metallic material such as copper, iron, aluminum, tungsten, tantalum, nickel, phosphorous 
boron, arsenic, and antimony is used as the resistive material. Temperature regulation of the discharge liquids thus 
becomes possible. 

[0029] In addition, as the heater used here, one in which a tanperature measuring portion is formed in the heater 
portion of each nozzle, a circuit which detects the temperature of each application liquid, feeds back the detected 
temperature information and converts this to a new electronic signal is fomned, and each circuit has a function so as 
to control the temperature of each heater, may be used. 

[0030] Further, it Is recorded within this specification that the head portion is scanned, but it is also possible lo move 
a substrate in a vertical direction or In a horizontal direction by using an x-y stage, 

[0031] An enlarged diagram of the vicinity of the discharge portion shown by reference numeral 118 here is shown 
in Fig. 1C. The pixel portion 1 1 1 formed on the substrate 1 1 0 is an aggregate of a plurality of pixels composed of a 
plurality of TFTs 11 9a to 11 9c and a plurality of pixel electrodes 120a to 1 20c. When pressure is applied to the nozzles 
116a to 116c, the application liquids 114a to 114c are discharged in accordance with the pressure 
[O032] Note that the banks 121 are formed by a resin material behveen pixels, and that mixing of the application 
hquids between adjacent pixels is prevented. By narrowing the width of the banks 121 with this structure (determined 
by photolithography resolution), the accumulation level of the pixel portion increases, and a high definition image can 
be obtained. Further, it is preferable that the application used here have a viscosity from 1 x1 0-3 to 3x1 0-2 Pa s here 
[0033] Further, acrylic, polyimide, polyamide, and polyimide amide can be used as resin materials capable of forming 
the banks 121 . If the resin material is made black in advance by forming a material such as carbon or a dack color 
pigment material, then it also becomes possible to use the banks 121 as light shielding films between pixels 
[0034] Furthermore, it is also possible to regulate so as to always maintain a constant distance between -he appli- 
cation surface and the nozzles by attaching a sensor which uses a light reflection in any of the nozzles v,5a 116b 
and 11 6c. Note that, although it is preferable to attach the sensor at the tip of the nozzle, there is no limMai.on on the 
sensor attachment position. In addition, by preparing a mechanism for regulating the gap between the no//;es 116a 
to 115c in response to the pixel pitch (the distance between pixels), it Is possible to correspond to self t.qr.t emittinq 
devices having any type of pixel pitch. 

[0035] The application liquids 1 1 4a to 1 1 4c discharged from the nozzles 1 1 6a to 1 1 6c are thus applied so hs lo cover 
the pixel electrodes 120a to 120c, respectively. The organic solvents contained in the application liquids ^-'^h-o 114c 
are vaponzed by a heat treatment process (baking process or firing process) within a vacuum after tre .^^c.caiion 
liquids 1 14a to 1 1 4c are applied, forming the EL layers from the organic EL materials. The organ ic solvent usf>- -e.efore 
IS volatized at a temperature lower than the glass transition temperature (Tg) of the organic EL materials u.eo = jrfher, 
the film thickness of the EL layers finally fomed is detemnined by the viscosity of the organic EL materials ' 
It IS preferable that the viscosity be from 1x10-3 to 5x10-2 Pa-s (more preferably between 1x10-3 to 2x1 C-^ 



■ s case. 
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[0036] In addition, if there are many impurities within the organic EL materials thev become a cause «f p- , 
degradation, and the efficiency of light emission is reduced and therefore it l7DrLfpLhl J 1 ^ 
impurities within the organic EL materials as much as possible ^ ' '° °f 

(0037J Note that it is ^,ecy important the solvents and the organic EL materials be thoroughly refined and ,h.t ih. 
environment when mixing the solvents and the organic EL materials be cleaned as much as possibTe in o^dt??. h 

eprecipitation, chromatography, or dialysis for the refining of the solvents and the refinlnq of the ora^nl^T^^!T 
[0039] An application liquid can be applied uniformly and with Qoodeffid^^ . 



BRIEF DESCRIPTION OFTHg DRAWINf^<^ 



[0040] In the accompanying drawings: 

pfp if I°H? '^K^'^"'' "'S^"''^ '"^^^"^l sPPfcation process of the present invention- 

Fig. 2 IS a diagram showing a cross sectional structure of a pixel portion- ■ 'nveniion, 

pl^r 11 rUti^ are diagrams showing a top surface structure, and a stmcture, respectively, of a pixel portion- 
Fios n "'^ f ' °' manufacturing a self-light-emitting device' ' 

F as fiJ to f ! f '1!°"'"^ °' manufacturing the self-light-emming device- 

Ro /m r'"^' ''""'"^ °f manufacturing the self-light-emitting device- 
Fig. 7 IS a diagram showing an element structure of a sampling circuit- 
Fig. 8 IS a diagram showing an external view of a self-light-emitting device- 
Fig. 9 ,s a digram showing a circuit block structure of a self-light-emitting device- 

Zcl °f ^" '"^f^ix ^Pe self-light-emitting 

plf 12 is T^'""'^ "'""""^ ^''^^'"^^^ °f ^ P'''^' P°^°" °' a seff-light-emitting device- 

Fig. 12 IS a diagram showing a top surface structure of a pixel portion- ^ ' 

Figs' UA to UC a" dlaoZ! iT"^ " ^^"^^^^ °' "^^ P^^-^ invention; 

Figs 5^ In^l sf are ZrTm "PP"'^^^'^" °' P^^^^t invention 

Flos' 6A Tc III 7 ! '"^ ^" ^Pli^ation process of the present invention- 

hgs.16A and 16B are enlarged diagrams of a pixel portion- ^ »«.u invemion, 

Fi'os toTfipTp n'r"^ ^ ''^5^''" °^ "'P^^^*^^ self-iight-emitting device; 

P f ■ f f I , „f ^^^"^""^ ^^"'^'''S ^''^"^P'e^ °f electronic equipment- 

P ioc ^"^ In= "'^^'^^ 'P^'^'"'^ ^''^'"P'^ °f e'^^r'^nic equipment; and 

Figs. 20A and 20B are diagrams showing structures of a thin film fomnation apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Embodiment Mode 



[0041] An embodiment mode of the present invention is explained using Fig. 2 and Figs 3A and 3B Sho«,r in f« 

S;es may T;^^^^^^^^^^^ '''' ' ^B, and therefore Co.h 

.he same structure ''^^ '^'^ "^'^^^^"^ °f ^^9- ^A, and bo.h have 

omes base (hereafter referred to as base film) in Fig. 2. A substrate made from glass, glass ceramic quan^. silicon. 
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ceramic, a metal, or a plastic can be used as the substrate 11 

T^LZTh. ""^'^ f""^ ^ 2 is especially effective for cases in which a substrate containing mobile ions 

ZLT i fvmg conductivity is used, it need not be formed for a quartz substrate. An insulating fi?m containino 
itlTL rT '''' ""^ ^P«-'"ca«on. the term "insulating film contarni g s icTn" 

mTdl^^^^^^^^^^ "'"^ ' ' '"^^ °^ oxidized silicon trWe 

iTi, J u ^ containing silicon, oxygen, and nitrogen in predetemiined ratios. 

nr.!!Lnn 'ri^ f"^'"'"" °' ^^""'"'"^ "^^^^ fi''" ^ 2 a heat radiating effect is effective in 

preventing TFT degradation and EL element degradation. All .nown materials can be used in giving the heat radialg 

TJIUtI^^T^, "'"^'^ denotes a switching TFT, formed by an 

Tha^fnel Tf^Vnd h "° "^"^^^^ ^° P'^'^ ""^'^^^^"^ °" ^^^^ P^^^nt invention such that the swi5ching TFT is an n- 
channel TFT and the electric current control TIH" is a p-channel TFT, and that it is possible to form the switchino TFT 

nThannei T.^' 1° '""^ ^'^^"^ "^'"^ ^ It "T, PoSte 

n-channel TFTs for both, and to use p-channel TFTs for both p => lo use 

iSi^Jont So i"?7^h'°J " ''''"^^ ^'"'^ '^^"^ ^ ^""'^^ ^^9'°" 1 3. a drain region 14 

incl7 n ?o • ^ ^'^^ <^°"<^entrat.on impurity region 16, and channel forming regions 17a and 17b a qate 
«mg film 18; gate electrodes 19a and 19b. a first interlayer Insulating film 20, a souL wiring 21 and a dfal 

Sphll "9^- 3B, this is a double gate structure in which the gate electrodes 1 9a and 

9b are electncally connected by a gate wiring 211 formed by a different material (a material having a lower re isfan^e 

1 i LtfJr ?n ' ' °' '""''^'^ '° ^^"'"^ 9-'- ^t^"^'"-. a Single ga est u'r^^^^^^ 

sentf ? "'^""^ '^y^^ '^^'"9 °^ ^t^^""^' forming re Jons connected in 

the value OK '«r' T f '"'^ '^'^^ '""'^'•^^'^ ^'^"^'"^ ^^-^^V -'«<=tive in owel 

Tv usto « Ift 1? T • ' f '"'J'^''"^ '"^'"9 ^ °" '^^^^^^ ^^'"^ ^«««"<^ wrth the present invention 

by using a multi-gate structure for the switching element 201 , h > mvenuon 

frr^' I"''/'®'' ^^^'^^ ^ semiconductor film containing a crystal stmcture Namely the active 

ayermaybefomiedusingasinglec^stalsemiconductorfilm,apolycrystailineLmiconductorfiror^^^ 
Z^ulTn ■ 'r'' ■ '"^"'^""9 -^^y '"-'^^ - --l-«ng film conTain ng icrin JaS 

mo.nT? T 3'^^ ^'""9- ^he drain wiring. 

KTs idtf °"'m '° ''""^''"a 201 are formed sandwiching the gate insulating 

current va,:: ""'^^ ^^'^ ^"'^ ^ ^'^^^-^ extremely effecL in r:ducing 

iMre^hanTeSl?rr'°"^ 

thVi nn r Li" '° ^ 9ate voltage is not applied) between the channel forming regions and 

he LOD regions IS additionally preferable for reducing the off current value. Further, when a multi-gate^^t^^^^^^^^^^^^ 

L=n^ro::r:^^^^^^^^^^^ 

!S32''anii?hr''lT ""^ ''"'"^^ ^'^^^^^ '^^^^ ^='"^^'"^"9 ^ «°-^ce region 31 a drain 

S 20 J source '"'^'^''^^ ' ' '^'^ '^''''^'^ ^5: the first interlayer insul tng 

2'gatrs;rur::aVal"be ^saT "'""^ ^^'^ ^'^^^^"^ ^ ^^"^'^ ^ate s.L.ure, but I 

St^^oITc ^' °' '""**=^'"9 ■^'^ 201 is electrically connected to the gate o( the current 

control TFT 202. Specrfically, the gate electrode 35 of the current control TFT 202 is electricallv conntLn n !h!T 

''^^^ ^'^'"9 referred^S a « wi^^^^^^^^^^^ 
source winng 36 is connected to an electric power supply line 212 

20?t nH 7^ ' ^" "^""""^ =°"^^°'""9 t^e amount of current injected into an EL ^iement 

r^ntr??^ ,no xf '^"^'^ ^''^ °" '°"9 =° ^n excess current does not flow in the current 

Enror2"VT^°'"^'°°^^^^^^^ 

S inTsos ZtZT^''"- "V^,' ^''"3 sate electrode 35 of an e/ectnc current 

J ^ °' '^'^^'^"^ "^^ 3503 in a region denoted by reference numeral 

at t^^s porRe'Jc^nX^ ^ ^^9- ^'^^^^ reference nume.^ 'sS 

film -Tc^^n I '^°^^9^ ^^P«^'t°^ 3504, it is also possible to use a capacitance formed by a semiconductor 

ZT. f.T.T ' T"'"'"' '° ^^PP'y '•'^^212; an insulating film (not shown XL 
on the same layer as the gate insulating film; and the electric power source supply line 212, as a storage apac or 



0 
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erably from 50 to 1 00 nm, morJ pS abT ^^^^^ ="7"' TFT 202 thicK (p.ef- 

the off current value smaller for the switching T?r 20i ft Lko T« \ ^'""^ °^ "'^^ °' ^^^ing 

(especially the channel forming regi^^Mhi preTerab ly rom fo o 50 T ' " '^^'^ 
(00591 Next, reference numeral 38 deootesTS pasZ ^''^ '° ""'J- 

1 {preferably between 200 and 500 nmrAn n^^Hnn r ""^^ 1° 

resin film Is preferable as the second fn ^rtayer Z atSim 39 ^^^^^^^ ? " '° 

BCB (benzocyclobutene) may be used An fnorZ. 2 >' . '"^^ P°ly3n^*<^e, acrylic, and 

sufficient leveling. '"^ ''^ °f "'"^e, provided that It is capable of 

ence of the steps. ConsVq el ij i^p eS^a te to oe^^^^^^^ T'^'VT '''''''' '^-^ ^'i-t- 

able to fom, the^EL layers'on as^el^riurcJ:^^^^^^^^^ '"'""^ "^'"^ ^'^^ ^ - ^« 

fra\r.rp:Sn^™ 

first passivaJon film 38, the plTel^^^de 40^ foZd^^^ '"k '"^''"^"^ '"^"'^"""9 "'"^ 

control TFT 202 in the formeCenS Zion " '° '° -'""9 ^7 of the current 

indium oxide and zinc oxide can alJo be uTed ' ' '° ' ''''^'''^^ '=°-P°""'l °f 

lTaL'aX^::^:d"^;;Vemin;": n^^^^^ "ri? P'*^' ^-^^ and 

in stripe Shapes beTeen'ixer;^ T °' ^""^ ''^"^^ 41 a and 41 b are formed 

may be formed alongthe gTte winng ^5 ' '"""^^ -'-9 21 . and they 

Egh:;,y^'r;^^^^^^^^^^ '^^e that explained by Fig. 1. Note that, . 

(green), and B (blue) are fomied herrat the same fm! A 7 ^ ^^^'^ oorresponding to each color of R (red). G 

becomes the EL layL. PoVpara^J:;,:"::^^^^^^^^^ 'X:.;;::^::^^^^ :T 

as typical polymer materials pt^'yvinyi caroazole (PVK) and poiyfluorane can be given 




Chem. 1 




Cham. 2 



J n 
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Chem. 3 



Chem. 4 




C H = C H- 




C H = C H- 



[0068] In addition, chemical formulae such as that below exist as PVK organic EL materials. 




Chem. 5 



M J ^ "'^^""^ "^'^^^'^^^ « 3S a polymer and then applied, and it can be 

dissolved ,n a solvent as a monomer and then po^merized after application. When applied as a monome Tst a 
pdymer precursor is fpm^ed, and this is polymerized by heating within a vacuum, becoming a polymer 

f ? ^y^^^-P^^^P^-^^ylene vinylene may be used in a red coJor light emtting EL layer' 

polyphenylene v.nylene may be used in a green light emitting EL layer; and polyphenylene vinylene or pcSyalkylphe: 

{0071J Note that the above examples are onV examples of organic EL materials which can be used as EL layers in 
the present invent^n, and it is not necessary to limit the EL layers to these. A mixture of an organte EL matS^nd 
a solvent ,s apphed .n accordance with the method shown in Rg, 1 in the present invention, and an EL laye' s foiled 

raoSl ? .1 r 1'"' " " '''' ^" ^^^'^''^ "^'y be used, 

\oZ iZ^rTi u M u^' dichlorobenzene, anisole. chloroform, dichloromethane, v-butyirac 

Suor.^lT.«n h1 '■ ^^^P (N-methyf-2.piloridon), cylclohexanone. dioxane. and THF (teJ^ahy- 

drofluorane) can be given as specific solvents. i'="a"y 

foJ!^^ °"?o® '^^^'"^^ '^^3'^''®' accordance with the existence of hydrogen or oxygen when 

: . '''J'- T ' " P"'"^^'^ '° ^""^ f^'^^""" inert gas such as nftrcgen or 

a gon, a an atmosphere hav.ng little hydrogen and oxygen forthe process environment. In addi ion, an environmen 

tlTtZT !• "T'T ^'^^ P™"- ^^-P*^-- the vapon S 

speed of the applK:at.on liquid can be controlled. Note that, in order to perfomi film formation of the Hqht emittina lavers 

1 a^inVrtT'" ' °' ''^^ ' a cleaT'SS 

EdA?lT'"^ '""^^ ''^ ^ '""^^ f™"^ ^ ^^^^^'"9 conducting film, a protecting 

cS?.. fh " '^""^"'^''"g film made from MgAg is used as the 

cathode 43 m this embodiment mode, and a conducting film made from aluminum is used as the protecting electrode 

rserd^^aL'r^^^^^^^^^^ 

(0075] Note tliat the EL layers are weak with respect to heat as stated above, and therefore it is preferable to perform 
f m ormation of the cathode 43 and the second passivation film 45 at as bw a temperature as po s b eTrSly " 
the ange from room temperature to 120-C). It can therefore be said that plasma CVD, vacuum evaporation and 
solution application (spin coating) are desirable film deposition methods cuum evaporation, and 

[0076] That which is thus completed is referred to as an active matrix substrate, and an opposing substrate (not 

nZ Lmbo iTn? ' TT"' '''''''''' ^ 9'^- -^^^-'^ "-'^ asZo pVs r^ u s, te 

in this embodiment mode. Note that a substrate made from plastic or ceramic may also be used as the opposfng 
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substrate. 



Embodiment 1 



(007ei The embodtaents ol Ihe pressm Invenllon are explaineO usmo Fias « to 6C A m.m^H .r 
manutaorlns ef a pixel portion. .»„ TlTs of . d*e, clrc.il porti™ f.mM in"e po*ht™ o m. „ 
exp,a,oe»Ke.No,e«.o*no.^p,i,,...«p,a„.,,o„,/c«OSc,J.?r^^^^^^^^ 



«0 „m ™V a.« be Further, ,he film ,h,ci<„ej rt-aybZaclef^omTo ,o 

=.„'r,pTor.=rFre:r*ntrr^-:~^^^^ 

means of activation, but activation is done in this embodiment by irradiation of exclmer laser lioht Of rl 
tneiasenrradiaticn may also be performed with the protective film 303 in place. 



EP 1 122 801 A2 

[0088] 



ah^Whln ^ T "'"^ ^<^tivation of the impurity element by laser 

light. When activation ,s performed by heat treatment, considering the heat resistance of the substrate it il r! !ff 
perform heal treatment on the order of 450 to 550°C. resistance of the substrate, it is good to 

[0089] A boundary portion with end portions of the n-lype impurity regions 305 namely regions in which th^ n tvno 
irnpurity element is not added, on the periphery of the n-type Impurity regions 305, s no dded i de, eated bj^^^^^ 

bZen mn """""" ''''' '^'^^ '^^^'^'^y ^00^ connections can be ,oC 

between LDD regions and channel forming regions. 

[0090] Unnecessary portions of the crystalline silicon film are removed next, as shown in Fia 4D and i<5lanH ch.n 
semiconductorfilms (hereafter referred to as active layers) 306 to 309 are formed ^ 
[0091] Then, as shown in Fig. 4E, a gate insulating film 310 is formed, covering the active layers 306 to 3oq An 
insulating nim containing silicon and with a thickness of 10 to 200 nm, preferably betLeTso and 150 nm mav 

sTcon'l Vrrr ^ "'"^'^ '^^^^ ^^^"^'"^^ « structSS may be useV A 1 o 'nm thi 

silicon oxynitnde film IS used in this embodiment. « n^; nm tmcK 

tSsmoll^p! <=°nf ^^ive film having a thickness of 200 to 400 nm is fom^ed and patterned to form gate elec- 
hoHin^on I ; PO'^'ons °^ ^^^^ S^e electrodes 311 to 315 may be tapered In the present er^- 

bodiment, the gate electrodes and wirings (hereinafter referred to as the gate wirings) electricallv connoted tl!^: 
gate electrodes for providing lead wires are formed of different materials from each othef mI^ p^raH 

K / ^^'^ ^'""9^ '°^n^^d °f « "material that can provide a smalle wirfna 

[0093] Although the gate electrode can be made of a single-layered conductive film it is preferable to form « i«mi 
natio,, film With two, three or more layer, forthe gate electrode if necessary. Any kn<^n conS^^^^^^^ 

rnno«, t1 , / ^puttenng gas, film peeling due to stress can be prevented, ' ' 

fhTgate el^trodes"3'?f tJ'^ff ^P'^^^P^^^^"^ ^"^'^ embodiment) is added in a self-aligning manner with 

beSllxlO- ^^d S:iSr3 °^ ^^-^ i« 1X1030 to 1x10^1 atoms/cm3 (..picelly 

[0100] Next, as shown in Fig, 5C, the resist masks 324a to 324d are removed, and a new resist mask 332 is formed 
A p-type impunty element (boron is used in this embodiment) is then added, forming impS eins^S 

f 3^0^^ IT ' T%'''' '° "^''^'^ -9ionsi;7ar3Zr/concera 

rnini , ^^^^ 1 . '^^^"'een 5x1 O^o and 1 x1 021 atoms/cm^) by ion doping usinq diborane IBH\ 

X oVo.oTx?o^^irmX°3"r.r ^'^n^ ''''' ^° '"^^-'^^ and^is a' ' nc t L^^i 

p^osph rous Ther ore Te n 1^^^^^ ' concentration of at leas, three times more than mat of the 

fmpuC egSns ■ ^'^^"^ '"^^^ ^° P'^yP^. and function as p-.ype 



EP 1 122 801 A2 



15 



20 



25 



30 



35 



40 



45 



50 



55 



[0102] Next, after removing the resist mask tu . 

ss=rre~ f ^^^^^^^^^ 

[0104] After the at* ^ PPn^ or less, pref- 

to the gate el^UoJl'^rnrau^ZJ^^^^ ^'^''^^ 9^'^ e'ectrodes 19 a ^nd S^^^^^ '''' 

fOIOSJ The above descrb d t switching TFT ^"'^ (corresponding 

*■ '^J '>'exi, as shown in Fia 6C ^ h u o 
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explained with reference to Rg. 1 . Specifically, an organic EL material that becomes the EL laver 350 is di..„,> . ■ 
i:o^T:;:::Tr'r' f ^y--- tetrahy^rofuran and N mSi^^^^^^^^^^^ 

Srial iMhrformed ^ layer^ r^a'de of the or.tit 

[01 16] It is to be noted that only one pixel is illustrated in Embodiment 1 . However a liaht emittlna lav^r inmin.^ • 

s ^r;;;" i^ESrenTr"^ ''^'^ "^^^ '--^^"^^^^-^ araSTordii^r^^^^^^^^^ 

^^^^^ 

exposure to the atmosphere °' P«^='^^«°" ^'"^ 353, in succession and without 

like. In the case where diqital drila i^^Idp . Jnn^i ' '^""^ '"^ ^'^"^^'^ ""'^ 

m 261 Note that T^^nl fhf H ' ^ ' ^'^cuit such as a D/A converter can also be included 

elect,.* 903 *™ Jh . . oL mt'i S^^^^^^^ "^"^ »<"'= 9"« 



35 
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45 



SO 



55 
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mi?pri ^T"^ ^'^"''"^ '"'""^ "'^'^^^ ^""^i" sealing material 

terminals, is anached. completing a mZSuX^Z Th/ °" '"'^'^^'^ 

5 able to be shipped is referred to as a seT ifaremiE^^^ ^ '°T manufactured product in this state of being 

[01301 Here' the structure o the a<^^ ^^^1^1^^^:' I" ""''^'^^ ^^'^ specification. 

with reference to a perspective view o^Rg f^he ac i'^^^^^^^^^ °' ^^'f T'"''"'"' ^^^'^^'^^'^ 

by a pixel portion 602, a gate side driver drcuit 603 pM ^ , ^'^P'^V °f th.s embodiment is constituted 

601 . A switching TFT 6ol of a pL p rt an n" ^^^^^^^^^ ^'^^^"5 '^^^^ - ^ ^-s substrate 

'0 wiring 606 connected to the gate side driver circuit 603 3 7 .^'sposed at an intersection point of a gate 

Circuit 604. The drain of the sl Ji g T^^'^^s Zlt^^^^ 0 ,^0^:'^ '° ^'^^ "^^'^^ 

[0131] in addition, the source of the current control S? «n« ^ 

electric potential(earth electric potentiLMsrJa^^^^^^^^^ " '° " ^"PP'V 609. A ground 

1. Further, an EL element 6 oTc j^^^^^^^^^ 

^Mln^=re=t™^^^^ 

- (A) 807, a gate side dr' er circuT(B)lTl and a^i e^^^^^^ 1°^ ' ^ ^^'^ ^'^^ '^'^ 

driver circuit portion is the generic name for th^sou c. ,il h1 , ' P^^^nt specification, the 

[0134] The source side driver c^uTsO s orovlT f k^' ^^'^ ^'^^ "^'^^^ 

sampling circuit (sample anZld dr^JaS Th oITh % ^'^'''''^ ' ^'^'"^^ ^ ^ 

a level shifter 809. and a buffer 8ia The te lideSve d^^^^^^^^^^^ ^"^'"^^^ ^ ''"^ 

' =rerca;:rbr206iTre?ist^^^^^^ 

a multl-gate structure sucS as a doub e a« '''' ' ' ^° "^^^^ ^ ^^'^ -'^"^9 

' [0137] Besides, since the source reqion andVhe dTJn ^ "'^ ^«'*^bility of each circuit, 

current value, a CMOS circuit indud g the n c ^ TJ f """^^^ '° '^^'^"^^^ ^" 

[0138] The Pixel po.on 306 is dispensed witSlth^a^nr^fst^^t ^ s~irr^"^''' 

Circuit portion is sho2 if ^he ma«^^^ °' P'''^' P^^^" "'^ 

circuit other than the d iver ciS suctas a sirjH^^-H^^^ ■ ^^^'^^ » possible to fonri a logical 

Circuit, a g^orrection circu ."n Se same slt^^^^^^ ^ D/A converter circuit, an operational arr oNfier 

essor. or the like can be fomied ' " " '=°"S'dered that a memory portion, a microproc- 

'^^WsToi^Zos. NxriiTectrt^irr ^^^^^ ^.^^"-""'-^ -^""^ --^'^ --^ 

f014ll Pin inA o ^- L necessary, the symbols used In Figs. 8 and 9 are cited 

dnvs, circuit, ,nd 604 denote . .„„„.. .^l : °. = P""" P"™"". a gate side 

s^tL i::;rn%?2 is"or;:::r^^^^^^^^^^ r - - — 

348 Which is eLtrical^connectd : 

by using a CMOS drcuit that is a complementat coSati^ of L n ' 

[0144] The pixel electrode 348 functLs as h2^Z^« of h ^, , "-channel TFT 205 and the p-channel TFT 206. 
ends of the oixel elecrnd. .J " 3"^*'^°". the bank 349 is foimed on both 

3«. Th. proMlv, elcc^d, 352 L j^d pit J ^ ^ °" ™" «' 
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in the pixel portion 602 and the gate side driver circuit 603 are covered by the second passivation film 353 The s.cnn^ 
pass,vat.on f>,m 353 r.ay be omined, but it is preferable to provide this 1 to shield the respective eletentslrorn the 

T^nL^^^""'' f ""7."^^*"™' P^°^'^«'^ ^° «s to cover the EL element. The filling material 1103 also functions 

asanadhes,veforglu.ngthehousingrTiaterial1101.Asthefillingmaterial1103,PVC(poly^^^^^ epomesin/ 

TenUnZl' f T'^'"^"" " '^'^^'^"^ ' is prefers J^^^ p ace d J". 

11^ Z . "^'''^ '"""3 ''^^^"^^ 't^^ Absorbent effect can be maintained AH is 

1 0^Not. th^ ; ^^"^.'T"^ ' ' "^''^ °' P'^^"'^' ^^^^-^'^ -^^-^ ''^ '^^^^ ^° 'sing material 
0148, 'Jh nl'' M?^'"' ""'"9 "Material 1103 in advanc 

o as 0 cover" ^ ' T ' ^'^^ '""''"^ "^^'^"^ ' ^'^^ f^^"'^ "^^'^"^1 ^ 1 02 is next attached 

bv thV^ r r (^^^ ^''PO^^^ '^^^^^) Of the filling material 1103. The frame material 1 1 02 is glued on 

se'ar« ^^^^ an adhesive) 1104, At this point, it is preferable to use a light cured resfn as the 

u«d Th f ? ? I'' ' "''^^ '^^^f ^"i^tance of the EL layer permits may be 

a d moisfu ! H " t '° r- ^ ^ ^ '''^-Sh ^^'^f^- as much as possible Zen 

touT TJ^ T ' '^'"9 ^9^"^ -^^y ''^ '^^P^^ ^'^^ s«al material 1104 

us nq the above t^"^^^^^^^^ 

m f . . ' substances such as moisture and oxygen from the outside, which invite deterioration 

tTJfT:, T '^^"^ P^"«^^^«i"9. A self-light-emltting device having high reliabilitt can ' e^e 

Z Tr °' 'yP« °' ^'^'P^ sf^ape EL layers whic^ em , red cSo' 

hgh^ blue color l^ht, or green color light at the same time in a vertical direction or a horizontal directionT shown ?n 

[oTsO, ef! ''''' T', f - '^^"^ '"^^ - ^-^^^ a plurality in a long da dIrS:: 

Ind ,hl N ' , r""^ ' °' '^'^ '^"'"^ ''9^' ^^*«'"9 EL layer, the green color light emitting EL laver 

of ,hl L ' ' T''' '^'^ "'"^ ^^-^"^'^ -PPa^atus Of Fig. 1 ,'but on ly a^ leasf one 

of the red color, green color, and blue color EL layers need be fcrrr,ed using the thir, film fomfation apparatus of Rg 1 

Embodiment 2 



Flo 2 is Pvlt°^ °' ^""f^'^'i'^^ ^^'^''^^ ^'^^^ improvements to the contact structure in the pixel portion explained in 

structu ri^o an e? !S.lnn k ! '''"'^ ^'S' ^ state In which the pixel electrode (anode) 40 

ZT ! TJ^J^T .on^'"'" ^ ^^'^^^'^a^ce vvith the processes of Embodir^en, i 

S 190^^ ir ■ ViJ.^ ia '■^^^"'^^ ^ "^'^ ^'"^^ ^ — P--ing 

S ■ 'l^^'Jlif '""^^'^ a film by spin coating here, and the contact hole protecting portion 1901 ,s fo-med as 
shown ,n Fig. 11 B by perfomiing etching after exposure using a resist mask 

as polyimide, polyamide, acrylic, and BCB (benzocyciobutene) may be used ' 
niS ^"k?""' "'^"''^ """9 "'^'^ -^ay be set from 1 (^3 to 1 Q-^ Pa-s 

ayerl is cut canThuI hf "1"' '''""^^^ ^"^ develops w.en rhe EL 

tZt ll Z ^^'^ ^ '*^P P^'*'"" ^^'"9 ^ =ff"'=t"^e like that shown in Fig 1 1 c further 

1!E ^ P ° ^'9^- ^ 1 A to 1 1 C is shown in Fig. 1 2. Note that the reference n.meSs 

brEn,.' ?" " '''' ''S" 1 1 A to lie. and that when the contact hole protec ng po^n 90 , Thown 

by Embodiment 2 .s seen by a top surface view, it coincides with the position shown by referencermta, , to) ^ F^ 

[0158] Further, the constitution of Embodiment 2 can be freely combined with the constitution of Emboc-^en, i 
Embodiment 3 



c-: from 



iach nc.fii'h '"""^''^ f '"'^'^'^ ^" ^PP"^««°" "^"'d is discharged onto a pixei 
TEmbod ln7;T p'LT' "^P'e-enting the present invention to form EL aveV. . .^ow^ 

L^n in whth I H ^^'°'!'"^"' ^' ^" ^''^"'P'- °f ^sing a fountain pen type application method u„h Z 
act.on. ,n which each nozzle is made from one flexible, fine tube, and in which an application liquid is d^sc..- .^d on,o 



10 

[0162] 
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apixe,portloninaccorc1ancewi.hthecontac,e,emen.con 

[0161] A process of forming a film frorTan oral^fc T^^^^^^^^^^^^^ ^21. 
formation apparatus of Fig. 13 is ^0^6 A r^clf us^no ^ ^oT '"^"^ ^^'"^ ^ 

color use r,ozzle 125c are attached to a head P^r^on 24 A^ 'J'''" '°!°' ^^Sb. and a blue 

this is referred to as a contact elemen^hrolhoun^^ t"be shape part ,s attached to the tip of the nozzles, and 
red color use nozzle 125a ,h S co u o^^,?/^^^^^^^^^^^ ''f ^'e™"ts attached to the 

nozzles is injecteS in acco daTce wf h c^^^^^^^^^^ ac,l ' ^ T' " ^" 

Note that the inside of the nozSs a e SSd wl a ed l.TT^ °' "''^ ''^^ bank. 

^ application llpuid 114b, and a "ue co or^L laye^ a 'Tt ' ''''' ^'^'^ 

114ajhegreencolor application Hquirif4ban;t^^^^^^^^ respect-vely. The red color application liquid 

by the attached nozzles ^ ' "^""^ ^ =PP"ed simultaneously 

Sr^^arbr ^ar^^^^^^^^^ P-'- ^^^^ --em.ore, the heaters 

the heaters are fom^ed so as to make he aoolatiln of' ZtT , ,'■ '''f^"'^^' oscillator and 

mode of this specification applrcat.on of the application liquid easier, as shown by the embodiment 

Es al^netrg^b^^^^^ 1^""'°" ^ "^-^^ « Is determined because the application 

TnoL by rl'lerslbJfi''^^ "''^ "-'"^ P°-- 1 24 in a direction 

the can be^pplirnS^a^d^rg'^^^^^^^^^^^^^^^^ 

portion by repeating this operation andthenthrrip^L.T u ^PP'^^a^on Hquid is applied to the pixel 

[0166] Note that is poss b e to us^Erb^ 3 n ^ ' heat treatment, formingthe organic EL material. 

Embodiment 1 . The banks 12 r^aj be ' "^^^^^^^ IZT T " ^^'^-''9^f-'"'"'"g ^-Ice explained in 

diseHargs portion. oniram, and m addilron. Ihs ,s allecrivo in prevsnling liquid ciogging ol the 

IS o2*rn^r,fj' sSaUT^r ' " 



EP 1 122 801 A2 

Embodiment 4 



Which are controlled oy application of a voltage when forming an EL layer Note that Fia 15A is a rnadM rtii^ , 



Embodiment 5 



Note LtThTbanTfirArf ^ r"'" '^"^'^ "^^""^^^ ^" l^ye^ Which emits green color ,|gh, 

rOiaVl 1 thic " °" ^" '"^"'^ti"9 film, along the gate wirings 

m7on, -r! mat 5t < D < sot (more preferably such that 1 0t < D < 350 

[0190] The constitution of Embodiment 5 may be implemented in combination with the constitutions of any of Em- 
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5 

Embodiment 6 

[0192] A case of using Ihe present invention in a passive type (simole matriv tv,no^ .■ u. 
plained in Embodiment 6. Fig. 17 is used In the exolanatlon In pi Tf T self-l.ght-emitting device is ex- 

' made from plastic, and reference nur^^ai 306 den^., Z J ^ J ; ' ^^^^ « ^"bstrate 

compound of indium oxide and !inc oxide il folTL T '^'^ " A chemical 

numeral 1304c denotes a blue To J Sht emml m ^ "^^^ "^'"'"^ ^'^'^ ^^f^^^nce 

in Embodiment 1 . T.e EL ^JjeVst It :n:fg ^ ^r^^d^t^h^ba^ f3r^^^^^^^^ '° 

a stripe Shape in a direction perpendicular to the plane of the ^ge ' ^'^^"^"^ 

Kiinri^s ra«^L"? in'dirj^red r f ^ ^""^^ °' -^-"^^ — - 

that the cathodes 1305 are MqAa l7d7XTnZtl7^f ! '^^^^ orthogonal to the anodes 1302. Note 

and both are formed by tie ev^o^ io mloS^ F^^^^^^^ T T '""^^ Embodiment 5. " 

portion in which an FPC s lateTattac ed Tast a^T'T^r "TT ' "'"'^9 ^ ^'^^^^'^ ^ 

shown. ^° ^PP'y ^ predetemnined voltage to the protecting electrodes 1 306 not 

E he'r^aTa JSLS;?!^ ^'^"^^ "^-^ ^ stride film ma, be 

f0197] An EL element is thus formed on the substrate I'^ni M^t^ th^t i . 

anodes in Embodiment 6. and therefore light emittedTy he ^ layer 30171 3ol^: ?^^^^ '""^''"^"^ 
substrate 1301). However the EL element .rt,,™ *° 1304c is emitted to the base (the 

Shielding cathoies. In thai case igt em t d by t e EL ^^^3^ '^'^ 
side opposite the substrate 1301) ^ ^ '° 'rradiated to an upper surface (the 

Eg m^'aTbe lirh'^'l^ '^f' ^ ceramic substrate Is used because the 

may also be used for a cTse ofT v^rtedS^^^ °' ' ^""^^^^'^ '^^^^ '^^^ P'«««<^ 9fass 

material should be transparent ' ''"^ ^'^^^'^ ^^'^^ P^^'^^^l^'V housing 

ShasTa^roSTr^^^^^^^^ housing material 1307 is )olned by a f,er materia, ,308 

using a sealing material 1309 mJL f.Z .n 1 ! '''^ ^ ^310 is then attached 

1310 in EmbodiSe Las^^y Tn FP^l'lS is a"^^^^^^^^ ^'""'^^^ "^^^ ^ '--^ -«'-ial 

type self-light-emittlng device is completed ' '""'"'^""^ film 1 31 1 , and the passive 



. Embodiment 7 



switching elements and electric eurrrnt ^InTJ "''strate. When using a silicon substrate as the substrate 

driver ci>cuit PortionTan b«^^^^^ P^t"' ^'^"^"'^ ^ 

LSIs. -Jraciured using a MOSFET manufactunng technique used in conventional ICs and 

ls!?gloSFVTTnd in tS,:^^^^^^^^^^ T"''^ ''"^ ^^'^ - -^-ed for ICs and LSls, by 

perfo'rms grey-sca"e ZTZZ^::^^^^^^^^^^^ '''' '^'^^ -'^''^ self-llght-emitting device which' 

from tL El'i aS f!:::^^^:V''' " "—'V '° a structure in v 

layers .s irradiated to the side opposite the substrate. The self-light-emitting device of Embod 



in which light 
iment 7 is 
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structurally similar to that of-Figs. 10A and 10B. and the difference is in that MOSFETs are used as substitutes for the 
TFTs forming the pixel portion 602 and the driver circuit portion 603. 

[0204] Note that it Is possible to innplennent the constitution of Embodiment 7 by freely combining it with the constitution 
of any of Embodiments 1 to 6. 



Embodiment 8 



[0205] The self-emission device fabricated in accordance with the present Invention is of the self-emission type and 
thus exhibits more excellent recognizabiiity of the displayed image in a light place as compared to the liquid crystal 
display device. Furthermore, the self-emission device has a wider viewing angle. Accordingly, the self-emission device 
can be applied to a display portion In various electronic devices. For example, in order to view a TV program or the 
like on a large-sized screen, the self-emission device in accordance with the present inveniion can be used as a display 
portion of an EL display (i.e., a display in which an self-emission device is installed into a frame) having a diaqonal 
size of 30 inches or larger (typicalV 40 inches or larger.) The EL display includes all kinds of displays to be used for 
displaying tnfomiation, such as a display for a personal computer, a display for receiving a TV broadcasting program 
a display for advertisement display Moreover, the setf-emisslon device in accordance with the present invention can 
be used asj_display portion of other various electric devices. 

[0206] Such electronic devices include a video camera, a digttal camera, a goggles-type display (head mount dis- 
play), a car navigation system, a sound reproduction device (a car audio equipment and an audio equipment etc ) 
note-size personal computer, a game machine, a portable infomialion terminal (a mobile computer, a portable tele- 
phone, a portable game machine, an electronic book, or the like), an image reproduction apparatus including a recording 
medium (rriore specifically, an apparatus which can reproduce a recording medium such as a compact disc (CD) a 
laser disc (LD), a digital video disc (DVD), and includes a display for displaying the reproduced image), or the like In 
particular, in the case of the portable information tem^inal, use of the EL display device is preferable, since the portable 
inforniation terrninal that is likely to be viewed from a tilted direction is often required to have a wide viewing angle 
t-igs. 18A to 19F respectively show various specific examples of such electronic devices 

„ '''^'u^ illustrates an EL display which includes a frame 2001 . a support table 2002, a display portion 2003 
or the like. The present invention is applicable to the display portion 2003. The EL display is of the self-emission type 
and there ore requires no back light. Thus, the display portion thereof can have a thickness thinner than that of the 
liquid crystal display device. 

n^^^^ "'"^^'■^'^s 3 Camera which includes a main body 2101, a display portion 2102, an audio input 

portion 21 03. operation switches 21 04, a battery 21 05, an image receiving portion 21 06, or the like. The self-emission 
device in accordance with the present invention can be used as the display portion 21 02 

!!,?^Lr,?^' ^^/"""^'■^^^^ ^ P°^i°" ^igW-half piece) of an EL display of head mount type, which includes a main 
pSLln H "'^"tlT' f " band.2203, a display portion 2204, an optical system 2205, an self- 

ern ss on device 2206. or the like. The present invention is applcable to the self-emission device 2206 
021 OJ Fig. 18D illustrates an image reproduction apparatus including a recording medium (more specifically a DVD 

3.h»!?,nf ^r'f ^' '"''"'^^^ ^ '^^'^ ■ ^ ^^"^"^'"S '^^'^•^^ (3 DVD or the like) 2302, operation 

switches 2303 a display portion (a) 2304, another display portion (b) 2305, or the like. The display portion (a) is used 
mainly or displaying image infomiation, whilethe display portion (b) is used mainly for displaying character infomiation 
The self-emission device in accordance with the present invention can be used as these display portions (a) and (b)' 

T^t ^PP^^^f"^ '^^'^^"9 a recording medium further includes a game machine or the like. 

[021 1J Fig. 1 BE Illustrates a portable (mobile) computer which includes a main body 2401 . a camera portion 2402 

f^ZTr. ^ <^''P'^V P°«'°" 2405, or the like. The self-emission device 

in accordance with the present invention can be used as the display portion 2405 

£n?^ .""'^ J^^Jocf/ ^ ^°'^P'^'^^ i"^i"des a main body 2501, a frame 2502, a display portion 

2503, a key board 2504, or the like. The self-emission device in accordance with the present invention can be used 
as the display portion 2503. 

[0213} When the brighter luminance of light emitted from the EL material becomes available in the future the EL 
display device in accordance with the present invention will be applicable to a front-type or rear-type projector in which 
igh including output Image information is enlarged by means of lenses or the like to be projected 
[0214] The aforementioned electronic devices are more likely to be used for display information distributed through 
a telecommunication path such as internet, a CATV (cable television system), and in particular likely to display moving 
picture infomiation. The self-emission device is suitable for displaying moving pictures since the EL material can exhib^ 

ScX'h !.H^ H^"' r°Tc' "^""'^'^ '^^ P"'^'' ''^"^"^^^ '""^i^S P*«^^«s as a whole 

cnnto^lhliS ''^ r "® ss'f-^"^*ssion device in accordance with the present invention can make the 
to a d n't." ? ' " advantageous to apply the EL display device of the present invention 

lo a aispiay portion of the electronic devices. 



EP 1 122 801 A2 



[0215] A portion of the self-emission device that is emitting light consumes power, so it is desirable to dlsolav infor 
ma^on ,n such a manner that the light emitting portion therein becomes as small as possible Accord noT when he 

a noS r '''^'^^ ^'^P'^y^ -'°-atlon. e.g a SpS port n o 

thJpi 1 . : '^^'-'"al and more particular, a portable telephone or a car audio equipment itTs des.raWe to 

pror:orrerdsre%Coi^^^^^ 

i°Jn^! „ """^f '° ^''9- ^ ^ '^'^P^°"e "'"strated, which includes a main body 2601 an audio 

26 6 Thet; ■ " H ° ^ '''P'°^ P°^'°" 2604. operation switches 2605, and an antenna 

S J . "^'"^ ^'='=°^^«"^« ^►^e P^-^^nt invention can be used as the display portion 2604 ?he 

orarrorbaTgr?"^^^^""^""^^^^^^^ 

^"^"■^i ^ '"''"^'■^'^^ ^ '""""^ reproduction device, a car audio equipment in concrete temi which includes a 

|r^a,nbody2701ad,splayportion2702,andoperationswitches2703and2704.Theself-emissiond^^^^^^ 

wrth the present mvenfon can be used as the display portion 2702. Although the car audio equip3 of L mou' t 

TJ. T ',^no "'^''"^ ^"^bodimem, the present Invention is also applicable to an audJ, of the se type The 

o oS "T^^ T"'' consumption by displaying white-colored characters on a black colored back 

ground, which is particularly advantageous for the audio of the portable type 

£l?Th^' T'^' ""^ ^PP''^*^ ^^"°"s'y '° 3 ^"'^e ^ange of electronic devices In all 

tSt J? P^-^"' embodiment can be obtained by utilizing an self-ernission devrhavint 

the configuration ,n which the structures in Embodiments 1 through J^reJreely combined. °" t^^^'ig 

Embodiment 9 

[0219] A structure in which an ultrasonic oscillator is formed In a head portion of a noazle in the thin fiia, fnrm=.i„n 

c'uTrraT^Stiir 'ff'""'] T""""- " ''''^'^''^ ^° oLiltro^sro; rTm :e h:^ q 

cut-off In a tip portion of the nozzle better by fomiing the ultrasonic oscillator. ^ 

ioS.mn°M T ^ '"^ff fjf've material. In which elongatton and contraction shape changes develop due to the 
IT^I !^ kT '''' "^^Sn^'ostrtetK.e phenomenon), such as a composite of nickef 

PbTzfrS T ^ °" °' ' '"''^ ''"^'""^ (S^T'Oa) "tanium oxide zIrconL oxide lead 

(Pb(Zr.Ti)03) are used as the ultrasonic oscillator material 

ipprrLurrSow?bX20rar^^^^^^^ ''''""^''^ °' "^'^ '"^ '--^^ion 

I9r«r™f t ^" ! ■ ^° ^"^^ ultrasonic oscillations imparted by the ultrasonic oscillator 

IfLtrl^ '° ^'P °' "^"^^'y P««k 0' oscillation amplitude may be set the 

St ucture in which direct oscillation plate 132 is contacted with the nozzle, as shown in Fig 20B Td uTrason c oLif 

r::3Tm:i:rur'""""^'^"^ 

SofEm^^Xem^ 

f^m n 1 P^'*°^f '^^^ ^'^^'^^e'^ by implementing the present invention. Further various methods of ,'ormina a 
cLLonSr ^^'^'''"''r " P"^^"' - possible to p^rfom. ,1^ ZZL 

ro^rotaniT^^^^^^ 



Claims 

1 . A thin film formation apparatus comprising: 

a head portion having an ultrasonic oscillator; and 

a nozzle filled with an application liquid for forming an EL layer 

2. A thin film formation apparatus comprising: 

a head portion having an ultrasonic oscillator: and 

a nozzle filled with an application liquid for forming an EL layer 

wherein said nozzie has a heater. 
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3. A thin film formation apparatus according to claim 2, wherein said nozzle has a large internal diameter portion and 
a small internal diameter portion, and said heater is fomned in said small internal diameter portion. 

4. A thin film formation apparatus according to claim 2, wherein the small internal diameter portion of the nozzle has 
a contact element. 

5. A thin film formation apparatus according to claims 1 or 2, wherein said application liquid in said nozzle is pressu- 
rized by ultrasonic oscillations, and is pushed out from said nozzle. 

6. A method of manufacturing a self-light-emitting device, comprising the steps of: 

filling a nozzle with an application liquid for fomning an EL layer; and 

applying said application liquid to a pixel column In accordance with applying ultrasonic oscillations or heat, 

7. A method of manufacturing a self-light-emitting device according to claim 6, wherein; 

said nozzle has a large internal diameter portion and a small internal diameter portion; 

said small internal diameter portion has a heater; and 

said heater applies heat to the application liquid filling the nozzle. 

8. A method of manufacturing a self-light-emitting device, comprising the steps of : 

imparting ultrasonic oscillations to a nozzle of a head portion by using an ultrasonic oscillator; and 
imparting ultrasonic oscillations to an application liquid filling said nozzle by using said ultrasonic oscillator 

9. A method of manufacturing a seif-tight-emitting device according to claim 8. wherein a heater of said nozzle applies 
heal to said application liquid filling said nozzle. 

10. A method of manufacturing a self-light-emitting device according to claims 6 or 8. wherein said application liquid 
)s pushed out from said nozzle in accordance with pressurization, and is applied. 

11. A method of manufacturing a self-fight-emitting device according to claims 6 or 8, wherein said application liquid 
IS pushed out from said nozzle In accordance with: capillary action; the weight of said application liquid- or pressure* 
and is applied. 

12. A method of manufacturing a self- light -emitting device according to claims 6 or 8, wherein said application liquid 
filling said nozzle is applied in accordance with a contact element of said nozzle contacting a bank. 
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Fig. 3B 
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Fig. 7 
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601:substrate 602:pixel portion 603:gate side driver circuit 
604:source side driver circuit 605:switching TFT 606 gate wiring 
607:source wiring 60a:current control TF=T 609:electric power supply 
610;EL element 611:FPC 61 2-51 4:input/output terminal 615:capacjtor 
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Fig. 9 
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Fig. 11C 
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Fig. 12 
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Fig. 13B 
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Fig. 13C 
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Fig. 14A 




Fig. 14B 
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Fig. 1 6A 



Fig. 1 6B 
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Fig. 20B 
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